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(54) TRACKING CONTROLLER FOR OPTICAL DISK REPRODUCTION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct a tracking 
residual error by moving an objective lens toward the 
outer and inner sides of an optical disk in radial direction 
by a specified distance and calculating a difference 
between the center values of tracking error signals. 
SOLUTION: A control voltage having a specified level is 
produced from a delay control circuit 18 and initial 
setting is made so as to make the delay time 1 of first 
delay circuits 16a and 16b equal to the delay time 2 of 
second delay circuits 16c and 16d. Then, the objective 
lens 13a of an optical pickup 13 is moved toward the 
outer side of an optical disk 1 1 in a radial direction by a 
specified distance and a center value 1 is calculated 
between the maximum and minimum values of a tracking 
error signal. Similarly, the objective lens is moved toward 
the inner side of the optical disk 1 1 in a radial direction 
by a specified distance and a center value 2 is 
calculated between the maximum and minimum values of 
a tracking error signal. Then, the absolute value of a 

difference Y between the delay times 1 and 2 of the first and second delay circuits is calculated 
from the absolute value of a difference X between the center values 1 and 2 and, making 
adjustment based on this, a tracking residual error is corrected. 
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ft)* -y-J^ h & Oi 1- 7 ••/ > XH.^^)'f'Dia >: - 

i- yx&ftr i 7.7 fMirmtzmix mtz—$m 
mwmmzittz t % <?> i- :? ••/ * y7°mmmo)dp>tA§. 

t lZ.%-3\ . h 5 v ^ >XSSP3l2-^< "TCI i: «T 
S ft «5ifi <r mtt ft =fc :« (2 1 . »8H 

[ 0 0 2 0] 

•C , Vm 1 1 {i.-^-r' < X 7X°foh ... Zftft? < X 7 11 

ii . -f -r x 7 ^ - x i 2 ic «± o x m%mm § it ft x -) 

i.- T v > ft , C i?)^r >• x .7 1 1 ^fi-f-Se&TmlMWi . 
)tr ^ x 7 1 1 ^^tSIRar^Kft^^^b" •/ 7 
T-v Ti 3^WS$iL-C^ft, 

[002 1 ] -2 <ryfc%-~& b ••/ .7 T •/ X 1 3 id . X 
7 1 l«l--}:/Jf >' rUMzftm @ ffilcSf* $ i lT t » 
ft , -t- LT. £ CWfc^e ••/ 7 T -y X 1 3 1± . i X 
.7 1 li?)hi7 ••/ 4f- > X-;j|fij;cK15[?St)^^(C?t^$i'L^*f 
ftP > X 1 3 a 2r ./r L t. f '.7t^;)tr -f X 7 1 1 c7) 

ft mmmizmK*-* . ^Mm^^s^imi 3b 

(lS7t$-)±T<,'ft, 

[0022] ^A*'S3:t&SS 1 3 b{i. ^il^it^^tS 

izm tfz'mmum & ft . 4 o^.> ?^ i-f^f 7 

7A. B. C. DCi-:»-C«B!tSil"rv^ft. Ic7)*s^. 
H'te^fa. -.5^ i) . 7 2- hr 4T7 7A, BRU7 

* 1-f <t?^C. D i7)Se?'l^[*I A J . it-r i- x X 1 1 X) 
I- T7 y >'X*ra«c*tr6 L , H^-LT^fa . 0 . 7 

* hf-ff^^A, E).St K '7 ^ hf'f -fX X B , C<?M 
WTfoW. < x 7 1 1 h 5 y X^[*l 

[0 02 3] Zixb7*b J r4T7?A, B. C. D#> 

14a. 14 b, 14c, 1 4 d (-C j: -oXm^ixtz 

at. immitms^ 1 5 a , 1 5 b . 1 5 c . 1 5 dtcet 
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teZir: . x ••/ > RSz,^* i-iifcRJJ WfilESiL* <, 
[ 0 0 2 4] -r^f*. i'iff;^ (LPllfS 15a, 15 b ^>-& 
ft Jjtt^li. -rii-fii. ^ 1 ^JKtflHlK 1 6 a . 1 6 b 
r frl -rtinHieJB 17a. 17 Ik'.-^v, )jffi(ifJ';^ 
5it.-riw:. i«li>f:*fLM!f2 i . 1 ~ do'd-Ml 

tiL-yJi. -rii-rit. ^_:^»y±^IM^ l <•< . 1 (> d r 
j'rl -:flnEl»l?5 17a. 1 7 b Aft^A \ Jj>T.;{;f!';iA* 

[ikij^J -)t-u*?:}Q2; i -brfnt^l-^4 

'a')7i hriT^A, r.. «\ ii.'i a,. Mftn-Ffc 
fAEraf™.: .?»'•:. * 7 r h a . » 'u- r i - < 

+ ?9L\. I >/-.*. Mi^iiA* ftf./v.'.- ttiwMJfS! 7 
a . 17 l>(- t -*-r -rit -riiWD >ir: v : hi: 1 *; 

[On 2 t > ] J lMl !.7i 1 a^IM*- if . t - i ■ *; ; ' 7, 

M [in^z*± t : it- l t "I t ; i i v i - * >*± * v ^i-i/.. i .s 

^•V>A. M;i<i*7 f fnn; L r\P * T 7 -\ 

[UUJ7] ftOnHli'lK 1 7 .. . 17t. 

! u - p w -t wa: i»i rs^ni: f » 5. i < - ; ; . /. : . - -r m .* 

feT.HJ^ JjuwMift 17a. 1 7 i. - ■■ *; 
rj* h->-,^> y&z f,;:;i J i V *A . 

[00 2N] I A I- ■•-> - -t ; 'I O'UL J 1 

niL-Lrjl-v-A-> ?\/:£Lvr:LtA/ : f* fit 
C hC^^ IAI — / ? jfl.v f./.; 1 tA_tniJ- _ j ■; 

PlSSl viitPz&ZiiX . t±QVW\»m 1 *-'*IUl* : (« :* 

l:»^L^'i2^)J l i®HK 1 i> «. . 1 c il^/i'I^mi ; 

%E*«ieiiiHijrft i «**.^aj 5it ^Mw-Grr r -••f?hw - -i r . 

7i^;».. SlMWlo.i. n>tw; !'.{: 
[ o o 3 0] ifc . JLJ&a"5 2 c7)jyioi[Mi»2 1 « ■ • . i » ■ • i 

(i. fi^c. H2Httf8b-C^-r J: ^U, SisIWUIHK 1 
>i* i <?) (CltPB L T ^ffi-H5f B 1>v v d 3 — d 1 c Vjiii i ; /. .L 

[00 3 1 ] tt^a , b^;i>^^.. '4 •) , -Vv 

1 ^:)>I®EISS 16a, 1 6 b >W* 2 ^SiPnjfS 1 < • * . 



A/4ffi^^S^h 6 -y hSr^4*r 4*9 1 1 

[003 2] ife , H 3(1. WJ»tEEb^/l^V 1 — V 

3 t ^ittk^zft^: :) . m 1 ^ilSEIUK 1 6 a , 1 6 

t> vimimffl its2 ^aaaff^ 1 6 c . 1 6 d ami& 
^2 torn {mmm. -mmmr$2 > omn^i- 

X t»J 6 ^^ioo . ©JW^El^ALyl^V 1 (7.-) .h ^ {ZU . 
7 3!- h ' < 9 C , D c^a^-S^a*? =r 1- ^> ^ 9 9 
A, B^Mi^fl^j; 0 d 1 - d 3tzimm*il. fflWE 
kt U ^ V 3 ^) fc £ (C(i . "7 ^ h ^ i -r ^ A . B 0) 
ttJJjfK v/;* y * hf^r^K, D csoaj^ll-^ J; 0 d 3 
-d lfi{tffi5£$iiTV'^. 

[ 0 0 3 3 ] #tc. I34ti. -Z^x5-i1 ^SlSfe^ffJJgtCfe 

its . 7 -v * >- ^sifi^^j|jjT-:fj,fiz^f^B3t-^ ^ 

A'A:^' ^ x ^W*> x^A^)^x^ASt|f»lHlff-Sl 9ti. 

[ ( M.) 3 -1 ] 'C^.)fe, > X^AfrlfflllSK 1 9 t± , XT -v 

^ S 3'C\ S5£r1ii|ffll|£lif&l 8*»^W.^l^^'^)rfJ-fW^:ffi 
r . .3*5 1 cryM&mB 1 6 a . 1 6 b^iIS0B$ 

Ki] 1 5'i 2 ^:>>y ® IHlfi} 1 6 c , 1 6 d <7:>>i®H$BI 2 > r 

7i i wyffiiniK i6a, i 6 b w&ffitiffgi 1 1 m 2 &m 

ffiHSS 1 6 c , 16 d ^jiffiBSia 2 > ^ L < ^Sil'ffi 

[003 5] >c L T . > 1 9 ti. X-/* 

■'S4? 4 7t-i"xt t : ■:/ 7 T -y 7° 1 3 0yft¥% Is >x 1 3 a 
r 'A:-r -r x ? 1 1 ^HHijtcifiitfc^g^ffijic— : Hm^tz 

•v * > ^jfi*f3^)a^:«t4:JS/J^ffii: . Z^tpMiM. 

1 <r^ttj"f ^. C c7) x t- 7° S 4 'C'.tffi U > 7: 1 3 a ; r 

a i - ■? > 9imoym±mzM^i . mmzitfts o 

II /' ln'C',?) •Si ... 

t < • I) 3 6 ] -?-{7)fS. >-AT-J±$W\2l&t 1 9 (4 . x-f v 
' S <-, , t -y ^ T y T 1 3 V > X 1 3 a 

l 1 <?)|*Hffl(2|6j(t-C#fl*r6l^-^ffi8l^f 

2 -1- W. fli-9" -5. , I <?xx -r ••/ 7 C S 6 XfiV^ L- > X' 13a* 

f?fj 5 * a fm i>. ±mt mmizft 3 0 0 ^ m -c^ h , 

l no 3 7 ] -f L t . vX-r^iiiWilillfS 1911 y 
• ' s s X' - 4"[>fl 1 «o <Mj.m 2 *r MIC L . -c 
T. \ -r ft-l'/f L ^ , X t- rS9t. C 0>mi $ 

-nZtelOl*ltCfcS (YES) i:fJWT$ix^i|^. ffliEfii 
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ff-Z&T (Xf7/S 1 0) -f 4. 
[0038] £fz. ^f7rS9 $i'LfcfilX#— 

jgffitArttw&u (no) tmmzntzm^. >-x^j^m 

WHftfl 9(4. Xf-v/Sl 1 X\ «#$*lfc«XfOjfc 
*ff£ I X I (C*f JCd^ . ^ 1 vyMmmRib 16a. 16b 
aftMEttflU 1 bSi2P)W&m% 16c. 16 d^ilSEil* 

[ o o 39] :ct. la 5 (,i . 4"i>ffi i y/'^> ^Wfi 2 * 
< > y/ ; t-& & . as 1 <?mmm 1 6 a . 

1 6 I:. > Si 2 orte&fimit 1 6 <:■ . 1 6 cl > ?:>ffi:*}U'4£-jS 
}jEn#|nI -V: , * ' b C) , i-f fcm\&?: ^ L'C t , o a 9 . X 

too 1 0 ] I-'i.-fc -v KZ . Xf v TS1 1 -C>lSEB#lnl.i; 
Y;' ft I Y I //gaiSitS t . > Xx^ftHlWlHlfS 1 

9(i. 7.-/--.7-S i 2-r\ x?>"je (x ■■(")) 
/,- ; r r^'i-?-;:, x>o-e&s ives) 

-c. y^-it^i r "..niup?ej±*3S^iiL -txt 7 rs4 

if;. Xr-vTSl 2 "C" X > 0 "Co: 
i • i. N < • ) r 1 'lll'i t-i Lf-t^S . > XTJ*fflfflls}8Zt 1 9 
It . -v- . - • > s i . i •.; . y#A *>SS b % h M mW± & JS 

[ii (i I l ] I , ;1 1L f.Si \ ?)fmk<7))[Ml-z£iti£. l-v 
■v ; '/ h i»J i .: \-h ^ ■ <.• 2 ' -> ;? > 7 t I- -r -i -r 7 .7 A . D 
c>:i!-»j r . I- ■•■> - ^ ; '''^M(_|:^1-^ffif:)2'.5^)-7 5r 
h -t i •¥- ;/ 9 < • . I >.->;i; >)'cZ. MWUI-Ctt L • SSE 
HSISp.i^Uj litf/Ei 'CjiiMj * ^aWttCSsESiut . Si 
1 ^oV'aTfniJS 1 c» -i . 1 (. I:. >3"i2?:>&ffi[»lK} 1 6 <: . 
1 i . < I c f- .i - T . ":i i.ffl£* +t& X ') (c L'C i- > 
•5. 

[ 0 < ) 4 2 J Ifrfz-K t-/|-;)t1Si\ A/ ^'Sr^-D 

7 1 1 Hi] L '■; L . a; 'C 1^ => ■> * > 77SHf* 

HI- filE'^'v 2 c v/X't :) fC^ -S) , 
[ 0 0 1 3 ] &fz. W 4 JU > X' 1 3 m ar./t^' -f X ? 1 1 

^?h«ii(ii*ut-c rmftiz-fcmitsmmz-ttt: > § 

^ h :? ••/ * > .^jfl.^fi¥^.)4"D(£ 1 b . ^fet >'.X 1 3 
aJfTVx; 1 1 ^:>I^IR!l(-l«JffC^fl*-|»J(C-^M 

t^f )j $ ittz b & 57 h v ■■> * > ^B^fg^-^.)4"i:««e 2 
> ^X^*Ttt | X I . h :7 y > -^Slft^*- 

< ^"^ >; OT'* ^ . Si 1 ^)>I50;(II1S<} 16a, 16 b 
jS^£« > m 2 ^)>I5£Ih1SS 1 0 e . 1 G d ^.)jS5£ft b <?M 

nmm^iktLLx^z>. 

[0044] mi'Z>lz . 4>'Dfii 1 7>i'^'Dffi 2 L 
^mx^*t« I X I ^1<7.)jSSI|6|K1 6a. 

I 6 b bW. 2 <7:>>g50:|!!lSS I 6 c, I 6 d b 
YCV&nm. I Y | Zltfrhb t tC. l««Si^X(0 



jEHfcUb t-CSEB#^IIYC7lEft Sr^-r* J: 7 (c L T 
>r^£75T\ 1^ 1 <r)mmm& 1 6 a . l 6 b t»2CWi3ffi 
@Rl6c, 1 6 d CO 7 io . <,v?iXcrmmM$: I Y I tf 

[ 0 0 4 5] mz , [1 6 (4 . C cy 2 <7)mm?)B 

SrjJvU^^,, 12|6(c^nT. Ill 1 t [sj— gR7>!:«|sJ 

K 1 5 a«oaj^fi^± . 7 f2 2 a (~ J: ->X . IS 1 
f)jiM0S&2 3 a >^20jI®|IiIS22 3 c i: KiMtRO'JC 

•■'f 2 2 b IzJ: ->X . W.I crMM HIPS 2 3 b bW-2 c?m 

[ o o 46 j zt:. mtimmmsz 1 5 c ^ai^ii-"- 

14 . X-f'v+2 2 < • ioT. m 2 ?>jS3E|s]fff} 2 3 c b 
Si 1 f)iiSElaIJJS2 3 a b lzM$imz{m*ii. mtiUklB 

ftHIK l 5 d <7.)aj.-») fi^-ti . x -f7-f2 2d tz J: o 
T . 35 2 <7>jE£®& 2 3 d bmi 2 3 b £ (C 

mJKW<cflfcJ&$i-L^ J: 7 t ^> ... 

[0047] L 'C , II 1 ^>iaiHlK2 3 aWUi.tJfi^- 

tS2<?:)jS5£ia*ft2 3 c^aHiifi^h//, ufftetiidsiiiB 

1 3 atupm$tL. si i <?)ii®inis82 3 b^ai^a^t 

[0048] st. X-^>yf22a, 2 2b, 22c. 

2 2dii. «rie>'.7vT : -2M'6ijfflinnK i 9c«tot*iiw$i-L 
x a ■■> +m%mr2 a iz± o . ^^ftiaK 1 5 a. . 

1 5 b. 15c. 1 5 d<?:>;.|;{tjfS-S!r£. 3*41.^.6^2^) 
W&m$& 2 3a. 23b. 23c. 23 d iZSriL^iug 

<*mb. & 2 j&tn i vmm\8$2 3 c . 23d. 2 

3 a , 2 3t» iz x i L?tm < wm b izw d w i mm ? n 

[ 0 0 4 9 ] ±|£ L tz Wi 1 ^)SS£Hlf & 2 3 a , 2 3 b R 
L*(g2i7M5£l3K2 3 c ,23d CfMW^f^ii. > 

^ipjfflnnwft i 9 (ci -.» ■cfflwsi-LSse-fflffliiniB 2 5 

•^ffi.tJ-5iiJt't"J««£Et:ii5tTiiT3E$<i4 v 13111(4. W, 

1 ^.)3S.ailIK 2 3a, 23 b fkJfW, 2 emi&m% 2 3 

c . 23 d vrmmsm t . mw&i&imk 2 5 a> h ai^ $ 

i -i£iM WEE > ^ISJff. r ^ L T i > & 4 
[0 0 50] II iOjlMlUffS 2 3 a . 2 3 b (4. 4i(Z . 
121 7 tclSSl a X^i'X :> (C . >i® iliiJIiPlHlfiS 2 5 <-> ffi f) 

^ix^mmms.^^n -^v 1 --v 2 ta?< ^s<?>cit 
wi l x ymm^-tf d 2 — d 3 1 m^-t & x 7 & . ihi— » 

1ftt*WL-Tt>«.. i/i. ^2«ii®|g»2 3c. 2 3 
dti. ftC. a7KiSSSlb-C^J:-5K:. SMitWiniSS 

2 5 A^ai.-*]$ilSSi]'W-©E{7)K;^JV 1 — V 2 > ft 
Ktc&MzltMl'XM&mWti 2-d 1 tS«8$ii4 

i7^r. m—nmt&HLz 
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[oo 5 1 ] as ii. ±mLtzm2vmmmmtz$5tf 

h7 7* > '^gi@ifi36tf>*|jESMts* smi-*- § 

S 2 6 ZX-n&mmii. ZixZixXAzmAX-TpL-tlXT 
••/7*S 1— S 1 2iT'^»fflfcR1Te'<b£<*rC\ 

[00 52) 09Ji, Z?)m2^mt&?))Bfg?.->7-. 

-r ■■/ 7S25 fcfc v >T •?:> , «f 1 J 1 / 1 h <£'Dfii 2 2r 

uc®3kx<r)®ttm i x i >■ . ;^E*tfi i x i iznm 

^iSHE 088 2 3a, 23 b t Mi 2 igiffi 2 3 c , 2 
3 d i: Wffl^p'pvjWffi.H^rajll b 0) . ttf&m&lkTf; l-X v "> 

[00 5 3] fit. X t- •:/ 7" S 2 6 T X > 0 X'fo & 

(yes) >w$iL/^^. ^^mvtmv&i 9 

ti. "'7'S 2 7'C. &7-f v-;-2 2 a. 2 2b, 2 
2c. 22 d *H6T±«. '4 0 . &Jf^ftEI0& 1 5 
a, 1 5 b, 15 c. 1 5 d^f.UTJft-^-// 1 ', # 1 &t>'£S 
2 (7)MWE\I& 2 3 a . 2 3b. 23 c . 2 3 d iZ^il^ 

i\Mfrii&WMlzW)W£X Xry/s 1 8<7)?m,fi(cM 

[ 0 0 5 4] £.fz. 7 f'v7S2 6 T* X > 0 Xta i- * ( N 
O) >: Wr^il^^S-. >7xAft)OTl°]5£l 9ti. Xf 
■■/ 7S 2 ST". & 7 ■•/ *r 2 2 a . 2 2b. 22 c , 2 
2 d*y6fTli. 0 . iJfeff^fblallB I 5a. 15 
b . 15c. 15 d WttJ tj ft-r;-A>' . Ifl 2 fti/ffl 1 
l»]if& 2 3c. 23d. 23a, 2 3 b IZ Zil^tiMfrix 

h vm. tz m o # ,t t .7 -v- ■■/ rsi s ?mmz m s n & , 

[00 5 5] -1 ?m 2 OftltOJBJl&: J: iUi' . 7.4 v-T- 
2 2a, 22b. 22c. 22 d ("J; -»T . i&WMitffl 
S3 1 5 a , 15b, 15c. 1 5 d tMi 1 Rl e Mi 2 <?>m 
WW 2 3a. 23b. 2 3 c . 2 3 d b ^mWim^k 

w *)Wx. & x -> iz i tz<r>x\ ±ie l *m 1 ?>3m*>s2i 
t mmiz % jtmkch t ^ l- 7 ••/ > ^fi?^^ 

[ 0 0 5 6 3 mz.. Z<?)Wi2c?Mt&cr)BWX'i&. SIS. 
U-'Mi 2 vrm&.$ti 2 3 a . 2 3b, 23c. 23d IZM 

#zii&m}m{Ei?)'*i'2£&mj)\ m i ?.mi>&?)BW-x-m 

l •> ^il^Jg 1 &L K '3? 2 <7.mW\M}5% 1 6 a , 16b. 16 

c . i 6 d <r>mmmffl<v*j&imizik ixm < x mtsfz 
#>. m i Rvm2&mm2ii& 23a. 23b, 23c. 
23d <?)mtfimmz%& > ^ 0 fi**<&* . 
[ 0 0 5 7 ] mz. mi oii. <r^BBc?)^3oiiii^ 

T V , ^4?^. Fj'ieiS©#fLl3K 15a, 15b, 
15 c, 15 d^^-n-n^m^tXtti^} £iL&ii*§rU. 
A/D (Analogue/Digital ) ^01$ 2 6a, 26 b . 
2 6c. 2 6 d Izm&ZiXX , *iX'f'ilTi''?.>lH*ti 

[00 58] A/DSS8M3B 2 6 a^aSTlfl^i, X-f 



7f22aC < tot, jMSSK 27aH L T JPJWHK 
1 7 a^)-*(7)7,7J«i; , JD»l5lSS 1 7 a<Oflfcfrtf>A:*J 
iffii:aSffiW(c«f#§4i. A/D3E8HUK2 6 bcofttj 
fl^-ii, 7s y 1-2 2 b (C J: oT . MffiEffS 2 7 b 

IXUm-W l 7 b<?5— *-<75A*asSk . Su^IhISS l 7 b 
[0059] S^:. A ,/ D^8BF& 2 6 c <^a^ ft ^ 

xnmt - sshik 27a^i xtmrnt I 7 ac7)- 

7j^A7J«>:(-Jl}RWlcf*-^^iX. A/D-3S«|@ff&2 6 
d^HlTjfl^-ti, 7f22d(Cj;-:»(:. JpffBUIfS 1 
7 b <r>Mi<n?J}mb , ilSIIalifS 2 7 b * /l- L "Ciiu'^O 

1 7 b i: izmRmzim $ ix^-, ... 

[ 0 0 6 0 ] -c L T . ±iejlSI3K 2 7a, 27 b 

43S5Slii|»ElB 2 8 t> UlTJ $ix^^JfP^E(cC- 1 T "T 
S!^fL&, @1 Hi. S5E0S&2 7a, 27b^.)3iaEB# 
[SI i: . ji^JOf HIK 2 8 ,'iiTJ $ i t h Mflfl^E t om 

LXV>.&„ -tttfr-h . jISEEK 2 7a, 27b 
(i. affi*i|»l3K2 8*»^aj.^Siia*l»1EffiiO 

K/i y/v l. — v 2 .h r« < 4--5> <?->\,z\m ix . mwmisi 

0 d > iSTct" h 1 o =5r » ffl— axm. 2r * L X \ > S , 
[006 1 ] Z?M3cr)mtfc<7WmX~l±. A/D^EI 
S{}2 6 a . 2 6b. 26c, 26 dc?)&g(c^$iL 
h , iiSiniK} 2 7a. 27b. inj&IUiK 17a, 17 

b . (2tH:Mtfcsii@& 2 o h nmm 
0SS2 1 ma. £x n-mmmziiz tcwzm 
mmmmxmi^ix^z. t iz%h , 

[ 0 0 6 2 ] o IZfiSffl'fE^mZ'iTft '> Z b 

izxo. Mi~\ m/m 2 ^sk^wm^x o t . 4 ->^m 

1 6 a ~ 1 6 d , 2 3 a -23 d * ffl ^ & t ^: 
<. 2'-;C0ffl£m?r2 7 a, 2 7 b lr ffll- -T^^rs i 

S®l!3J!dT'(S, -c^tt±. SckMm&lZttlX'h*^ 

i><r.)®&sLizm'm&&$> h ti#> . 2 mw.)«ssia»o 

iII£fi2:iffl^^4:>-tt-«. i > IzX '•) . '1-^ ^»j!SESS-»^ 

[ 0 0 6 3 ] > _ hi? . "f~J-9M% ^-mMitiZi: o 18M 
mSSTIi . -c <7)iI5i« -b'a ^ fikTcB ST*@i 

w t tfx~$ &<r>x\ A-* \. ^mm$.i>®mztt& r 
b wx'$ . 2 nm<?mM®w&& m t ^ < t i.^ti-; > c 

^ & , * L T , r <om 3 iOlgSt^SKz* $ ii fltfJti; 
J; ->X i> . ±15^ 1 Rtm 2 <ry$m<r>jmt wmtcim. 

mmtzvmzix&hnxutcK . ^^-ews&ijs 

[0064] 

[^^*] a±mmtfzx o izznmiizxixif . 
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[ P^l [Hi ^' > Rn ■ i ^-Sii 1 'H 3 

[ran 1 - » TC"fl ( i f£ it-*- •; ^ i'i 1: > x -fAi') (- => 

I PI 2 3 R'T- 1 i'lZlte'W&lLiil t/.¥; 1 tiCWli^WE 
f£HJf.V «ntt -l- u ftni| ^ ;'_-•'><: -T. 11 4 
[W^ J N'Vi 1 ;>>Xbks>W£i::. 11 1 'iC f Vi2c?)ji* 

[y-l 3 M-V> 1 v-'.--»;4i..'»lf;«S:j: < ',(1/. I * • * : ''Huj 
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